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1. In the circuit below, R; = R; =L = C =1 (with appropriate MKS units). The capacitor has an
initial voltage of Vo =1V, and the inductor has an initial current of Iy = 1 A. (25 points)

a. Fill in the table below for the initial voltages and currents at t = 0".
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b. Find the voltage vc(t) across the capacitor (natural response) for t > 0.
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2. In the circuit below, find Z; and I if I; = 6.85 /-7°. Is Z a pure resistance, pure inductance,
pure capacitance, or combination (specify R and L or R and C)? If Z is an L or a C, please
indicate what additional information you would need to know to specify its value. If Z is an R,
please provide its value. (25 points)
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3. Assume all diodes are ideal. In the circuits below, find I and V as indicated.

a.
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(25 points)
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4. A circuit has one zero at s = (.5, and two poles at s =0 and s = -1. (25 points)

a. Plot the pole-zero diagram.

b. Write the forms of the natural current and natural voltage that might occur in this circuit in
terms of unknown constant coefficients.

c. If you knew that the circuit contained two identical capacitors and one resistor, choose the
configuration from those shown below that would have the above impedance function. Specify
the values of R and C. What is the physical meaning of the pole at the origin (i.e. which element
is responsible for it, and what IC could cause it to be part of the solution)?
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